Damage and activation of endothelial cells during in vitro hypoxia.
We studied the effect of hypoxia on activation and stimulation of apoptosis in cultured endothelial cells. The effect of hypoxia was compared to that of apoptosis-inducing agents (tumor necrosis factor and bacterial lipopolysaccharide). Incubation of endothelial cells for 24 h under hypoxic conditions (2% O2, 5% CO2, and 93% N2) increased secretion of von Willebrand factor, but had no effect on the expression of cell adhesion molecule ICAM-1. Tumor necrosis factor and lipopolysaccharide did not stimulate secretion of von Willebrand factor, but significantly increased the expression of ICAM-1. These data attest to significant differences in the mechanisms of endothelium activation under hypoxic conditions and during treatment with tumor necrosis factor or lipopolysaccharide. Hypoxia stimulated apoptosis in endothelial cells, which was seen from the increase in the number of annexin V-binding cells and activation of caspase-3. Similar changes were revealed in the presence of tumor necrosis factor and lipopolysaccharide. Hence, damage to endothelial cells caused by hypoxia and these compounds is mediated by similar mechanisms.